stress appears to be necessary for an optimal infectivity. Paiva et al showed that ROS 116 contribute to amastigote growth inside macrophages and increase overall parasitism (Paiva 117 et al., 2012) . Later on, Goes et al also showed that H2O2 in low concentrations acts as a 118 specific signal for the trypomastigotes that promotes greater proliferation in macrophages 119 (Goes et al., 2016) . The identification of the parasite mechanisms of evasion of the immune 120 system and the proteins involved could reveal new drug targets for chemotherapy. This is of 121 utter importance, since current chemotherapies present toxicity for the patients and are 122 ineffective to cure the disease once the chronic phase is established. Moreover, there has been 123 increased resistance of the parasites to the currently used drugs (Alsford et al., 2013) .
Bhattacharya et al have demonstrated that in Leishmania donovani the cytosolic 125 phosphodiesterase LdPDEA has a central role in the oxidative stress response and infectivity 126 (Bhattacharya et al., 2009) . Incubation with cAMP analogs or knock-down of the PDEA both 127 elicited promastigotes to be more resistant to ROS and RNS in vitro. Overexpression of 128 PDEA, on the other hand, made parasites less infective in a macrophage culture. These and 129 other results led them to theorize that regulation of expression level of the PDEA during L. 130 donovani transition from the insect vector to the vertebrate host allowed the parasite to make 131 a shift in the utilization of the intracellular antioxidant species pool. 132 In this paper, we show evidence for the first time that the cAMP transduction pathway is 133 involved in the oxidative stress response in T. cruzi epimastigotes. We demonstrated that 134 cAMP analogs confer protection to epimastigotes under oxidative stress conditions, allowing 135 survival and proliferation. We also investigate which PDEs are involved in this resistance 136 process using PDE overexpressing parasites. Finally, we evaluate the effect of oxidative 137 stress in combination with a cAMP analog on trypomastigotes through short infections on 138 Vero cells. 
Bacterial, Mammal and Parasite Cell Lines and Cultures
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E. coli bacteria of the strain DH5αF' (F'/endA1 hdR17 (rk-mk+) supE44 thi-1 recA1 gyrA96 149 (Nalr) relA1 Δ(lacZYA-argF)U169 (m80lacZΔM15)) were used for replication of plasmid 150 constructs. T. cruzi epimastigotes of the CL Brener strain were cultured at 28 °C for 7 days 151 in liver infusion tryptose (LIT) medium (5 g l −1 liver infusion, 5 g l −1 bacto-tryptose, 68 mM 152 NaCl, 5.3 mM KCl, 22 mM Na2HPO4, 0.2% (W/V) glucose, and 0.002% (W/V) hemin) 153 supplemented with 10% (V/V) FCS, 100 U ml −1 penicillin and 100 mg l −1 streptomycin. Cell Western blots 160 For Western blot analysis, proteins were solved in 10% (w/v) SDS-polyacrylamide gel 161 electrophoresis as described by Laemmli (Laemmli, 1970) and electrotransferred to Hybond-162 C membranes (Amersham Pharmacia Biotech, Piscataway, USA). The membranes were 163 blocked with 5% (w/v) non-fat milk suspension in TBS-Tween for at least 3 h. Blocked 164 membranes were then incubated over night with a 1:1000 dilution of anti TcrPDEA1 165 polyclonal antibody (Alonso et al., 2007) . Detection was carried out by incubating with a 166 1:5000 dilution of a goat anti-rabbit conjugated to peroxidase (Perkin Elmer and Sigma, 167 Aldrich respectively). The latter were developed with the ECL Plus TM Western blotting 178 We had previously obtained bacteria clones which replicate plasmid constructs in the pTREX 179 vector containing the genes for three of the known T. cruzi PDEs: TcPDEA1 and TcPDEC2 180 (Alonso et al., 2007; D'Angelo et al., 2004; Schoijet et al., 2011) . These plasmids where 181 purified in large quantities using the Promega MIDI-prep kit and protocol and then 182 transfected into three different CL Brener epimastigotes cultures, including a transfection 183 control culture and a culture transfected with the pTREX empty vector, as described 184 previously (Vazquez and Levin, 1999) . Transfected lines were selected and maintained with 185 G418 antibiotic (Gibco BLR, Carlsbad, CA) to a final concentration of 500 μg ml −1 . After 60 days of treatment with 500 μg ml −1 of G418 stable cell lines were confirmed by enzymatic 187 activity assay and Western blot. 
Plasmid Constructs, Parasite Transfection and Transgenic Selection
Overexpression of TcrPDEA1, a cytosolic phosphodiesterase, decreases the resistance to
309 oxidative stress in epimastigotes. 310 Since pre-incubations with cAMP analogs showed to enhance epimastigotes proliferation 311 under oxidative stress conditions, we decided to investigate whether the intracellular cAMP conditions, transfected parasites showed no significant difference in growth compared to a 331 wild type culture. We then proceeded to test the proliferation capacity of these transfected 332 parasites after oxidative stress, in comparison to a control line containing only the empty 333 vector. Figure 3B shows that parasites overexpressing TcrPDEC2 could proliferate at the 334 same rate as control parasites after exposure to different peroxide concentration. However,
335
TcrPDEA1 overexpressing parasites showed a statistically significant decrease in Thymidine 336 incorporation when exposed to a sub-lethal concentration of hydrogen peroxide, accounting 337 for a diminished replication. , 2016; Nogueira et al., 2015; Paes et al., 2011) . Our results show this could also be the 385 case for doses lower than 50 μM H2O2. However, cAMP increase, before stress exposure, 386 seems to alter this effect, neutralizing the slight increase in infectivity. Still, cAMP analog 387 treatment alone, increased amastigotes production in a significant manner. Fraidenraich et al., 1993; Gonzales-Perdomo et al., 1988; Rangel-Aldao et al., 1988) . All 400 this evidence indicates that the cAMP transduction pathway is regulating numerous cellular 401 responses indispensable for the correct progression of the life cycle of the trypanosomatids.
402
In this work, we showed that, cAMP intracellular levels regulate T. cruzi resistance to 
